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IN THE UNITED STATES DESIGNATED /ELECTED OFFICE (US/DO/EO> 

Applicants: Cornelia Berghof, Alexander Gasch, Anja Braeuer, 
Cordt Groenewald, Freimut Wilborn, Arndt Rolfs 

International Appln. No.: PCT/EP98/05738 
International Filing Date: September 9, 1998 
Priority Date Claimed: September 9, 1997 

For: AMINO ACID SEQUENCES AND METHOD FOR ISOLATING BACTERIES FROM 
THE TYPE GENUS PSEUDOMONAS 

PRELIMINARY AMENDMENT 

Box PCT 

Commissioner for Patents 
Washington, D.C. 20231 
Attn: DO/EO/US 

SIR: 

Preliminary to examination of the above-identified 
application kindly amend the application as follows: 

In the Claims : 

In claim 7, lines 1-2, kindly delete "one of the preceding 
claims" and substitute therefor --claim 1--; 

In claim 8, lines 1-2, kindly delete "one of the preceding 
claims" and substitute therefor --claim 1--; 

In claim 10, line 1, kindly delete "or 9"; 

In claim 11, lines 1-2, kindly delete "one of the preceding 
claims" and substitute therefor --claim 1--; 

In claim 12, line 2, kindly delete "one of claims 1 to 10" 
and substitute therefor --claim 1--; 

560940 A01030900 
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In claim 15, line 1, kindly delete "one of claims 12 to 14" 
and substitute therefor --claim 12--; 

In claim 17, line 1, kindly delete "one of claims 12 to 16" 
and substitute therefor --claim 12--. 



The claims of the above -identified application (the claims 
as amended under Article 34 of the PCT) have been amended to 
remove all multiple dependencies. No new matter has been added. 
Accordingly, an early examination of the application is 
respectfully requested. 



REMARKS 




Pitney, Hardin, Kipp & Szuch, LLP 
711 Third Avenue, 20th Floor 
New York, New York 10017 
212-687-6000 
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Nucleic acid sequences and processes for detecting bacteria 

of the Pseudomonas genus 



The invention relates to nucleic acid molecules for detecting 
Pseudomonas , to a kit and to uses thereof. 

General background of the invention 

The gram-negative bacterium Pseudomonas aeruginosa is a 
widespread bacterium that is pathogenic for humans and that 
constitutes a major health risk especially to neonates and to 
people having weakened resistance. Besides its major 
clinical significance, the antibiotic resistances that are 
frequently present and the formation of toxins, especially 
the highly toxic exotoxin A (Woods, D.E. and Iglewski, B.H., 
Rev. Infect. Dis. 5, 714 - 722 (1983), Pseudomonas aeruginosa 
is one of the most important bacterial causes of cases of 
food poisoning. Conventional processes require at least 
4 days for the detection of Pseudomonas aeruginosa. There is 
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therefore an urgent need for the development of rapid 
processes for detecting Pseudomonas aeruginosa in food and in 
clinical samples. 

In recent years, a number of new methods have been developed 
for routine use in detecting particular microorganisms. 
These include immunological processes based on the use of 
polyvalent or monoclonal antibodies and processes in which 
nucleic acid probes are used for detection by means of 
hybridisation to organism-specific nucleic acids. Further 
methods that have been described are those processes which 
are based on a specific nucleic acid amplification, with or 
without a subsequent confirmation reaction by nucleic acid 
hybridisation. Processes used for the amplification of 
nucleic acids are, for example, the polymerase chain 
reaction (PGR) [US Patents 4,683,195; 4,683,202; and 
4,965,188], the ligase chain reaction [WO Publication 
89/09835] , "self-sustained sequence replication" 
[EP 329,822], the "transcription based amplification system" 
[EP 310,229] and the Qp RNA-replicase system [US Patent 
4, 957, 858] . 

The mentioned nucleic-acid-based processes are so sensitive 
that, in contrast to conventional microbiological processes, 
it is possible to dispense with, or considerably curtail, a 
lengthy increase in quantity of the microorganism being 
detected from the sample under investigation. Testing for 
the presence or absence of the microorganism in question is 
therefore generally concluded within one day when using the 
mentioned nucleic-acid-based processes, thereby achieving a 
considerable reduction in time, especially when conventional 
processes require several days or weeks for detection. 
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Various PCR-based processes for the detection of Pseudomonas 
aeruginosa have been described. By amplifying a region of 
DNA having a length of 369 bp from the exotoxin A gene it has 
been possible to detect the presence of strains of the 
species Pseudomonas aeruginosa selectively [Khan et al. 
(1994), Appl. Environ. Microbiol. 60, 3739-3745]. Even 
though no bacteria of other species were detected using that 
PGR system, an amplified product was observed in only 96 % of 
the 130 Pseudomonas aeruginosa strains tested in total. 
Consequently, that PGR system is of only limited suitability 
for establishing a rapid process by means of which the 
presence of all strains of Pseudomonas aeruginosa can be 
detected reliably. 

With the aid of a further, recently published process based 
on a multiplex PGR it has been possible to detect, 
selectively, fluorescent pseudomonads on the one hand and 
Pseudomonas aeruginosa on the other hand [De Vos et al. 
(1997), J. Glin. Microbiol. 35, 1295-1299]. Using that 
process, it was possible to detect each of the 150 isolates 
of Pseudomonas aeruginosa tested in total. It is, however, 
disadvantageous that the oprL gene used for the selective 
detection of Pseudomonas aeruginosa is also highly conserved 
in other species of the Pseudomonas genus. Thus, the amino 
acids that are coded for in the region of the binding sites 
of the primers used by Voss et al. are identical in 
Pseudomonas putida and Pseudomonas aeruginosa . The detection 
of Pseudomonas aeruginosa is accordingly based merely on a 
few different base pairs caused by the variation in the third 
position of particular amino acid codons, which on the basis 
of experience carries a high risk of false-positive and/or 
false-negative results occurring. 
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In addition, because of the high degree of conservation of 
the opri and oprL genes, the multiplex PGR system described 
is unlikely to offer a possible means of detecting - for 
example by the use of various probes subsequently to the PGR 
reaction - other clinically significant species of the 
Pseudomonas genus, such as, for example, Pseudomonas 
fluorescens , Pseudomonas mendocina, Pseudomonas putida or 
Pseudomonas stutzeri. 

An aim of the invention described herein was to establish 
nucleic acid sequences whose use as primers and/or probes 
would ensure detection, in as complete a manner as possible, 
of all representatives of the species Pseudomonas aeruginosa. 
A further aim of the invention was to identify a region of 
the genome having sufficiently high sequence variability 
within different species of the Pseudomonas genus to allow, 
optionally, the detection of other species of the Pseudomonas 
genus as well, for example by using different variants of 
primers and/or probes in the PGR or subsequently to the PGR. 

Depending on the size of the group of microorganisms to be 
detected and the evolutionary relatedness (similarity) of 
microorganisms to be excluded (that are not to be detected) , 
detection based on differential DNA sequences requires very 
extensive preliminary work in order to identify suitable DNA 
sequences that have the desired specificity in the particular 
case. The invention described herein relates to such DNA 
sequences, by means of which the rapid detection of bacteria 
of the Pseudomonas genus, especially of Pseudomonas 
aeruginosa, is possible. 

Description of the invention 

The problem underlying the invention is solved, accord- 
ing to one embodiment, by a nucleic acid molecule 
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that is obtainable by starting from a plurality of strains 
belonging to, on the one hand, a to-be-detected group of 
bacteria of the Pseudomonas genus and, on the other hand, 
not-to-be-detected bacteria, 

(a) isolating, in a manner known per se, genomic DNA from a 
Pseudomonas strain of those groups (first strain), 

(b) amplifying, in a manner known per se, the 23S/5S 
intergenic region, optionally together with the directly 
adjacent 23S region and/or the directly adjacent 5S 
region, and obtaining the amplification product (first 
amplification product) , 

(c) in accordance with steps (a) and (b) in each case, 
isolating genomic DNA using a second, third, , . . and/or 
n^*^ Pseudomonas strain of those groups, amplifying the 
23S/5S intergenic region, optionally together with the 
directly adjacent 23S region and/or the directly adjacent 
5S region, and obtaining the amplification product 
(second, third, . . . n*^^ amplification product), 

(d) determining, in a manner known per se, the DNA sequence 
of amplification products obtained according to (b) and 
(c), and comparing the DNA sequence of the amplification 
product according to (b) with the DNA sequence of one or 
more amplification products according to (c) , and 

(e) obtaining, as a primer or probe, in a manner known per 
se, a nucleic acid molecule by means of which the to-be- 
detected group of bacteria of the Pseudomonas genus can 
be distinguished from the not-to-be-detected group of 
bacteria of the Pseudomonas genus on the basis of 
differences at at least one nucleotide position in the 
sequence region of the nucleic acid molecule. 

The nucleic acid molecule according to the invention can be 
obtainable by starting from strains belonging to, on the one 
hand, to-be-detected bacteria of the Pseudomonas genus and. 
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on the other hand, not-to-be-detected bacteria of a genus 
(genera) other than Pseudomonas . 

The problem underlying the invention is solved, according to 
a further embodiment, by a nucleic acid molecule that is 
obtainable by starting from a plurality of strains belonging 
to a to-be-detected group and a not-to-be-detected group of 
bacteria of the Pseudomonas genus, 

(a) isolating, in a manner known per se, genomic DNA from a 
Pseudomonas strain of those groups (first strain) , 

(b) amplifying, in a manner known per se, the 23S/5S 
intergenic region, optionally together with the directly 
adjacent 23S region and/or the directly adjacent 5S 
region, and obtaining the amplification product (first 
amplification product) , 

(c) in accordance with steps (a) and (b) in each case, 
isolating genomic DNA using a second, third, . . . and/or 
n^"^ Pseudomonas strain of those groups, amplifying the 
23S/5S intergenic region, optionally together with the 
directly adjacent 23S region and/or the directly adjacent 
5S region, and obtaining the amplification product 
(second, third, . . . n^^ amplification product), 

(d) determining, in a manner known per se, the DNA sequence 
of amplification products obtained according to (b) and 
(c), and comparing the DNA sequence of the amplification 
product according to (b) with the DNA sequence of one or 
more amplification products according to (c) , and 

(e) obtaining, as a primer or probe, in a manner known per 
se, a nucleic acid molecule by means of which the to-be- 
detected group of bacteria of the Pseudomonas genus can 
be distinguished from the not-to-be-detected group of 
bacteria of the Pseudomonas genus on the basis of 
differences at at least one nucleotide position in the 
sequence region of the nucleic acid molecule. 
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The nucleic acid molecule according to the invention can be 
obtainable by starting from strains belonging to a to-be- 
detected group of bacteria of the species Pseudojnonas 
aeruginosa and a not-to-be-detected group of bacteria of 
other species. 

The invention relates also to a nucleic acid molecule of SEQ 
ID NO 1 or the sequence complementary thereto. 

The invention relates also to a nucleic acid molecule of that 
kind, having a shortened sequence compared with the afore- 
mentioned nucleic acid molecule, namely the sequence of the 
region or in the region of the nucleotide positions 12 to 
131 . 

The invention relates also to a nucleic acid molecule of that 
kind, having a shortened sequence compared with a nucleic 
acid molecule of SEQ ID NO 1, namely 

(i) SEQ ID NO 3 or 

(ii) SEQ ID NO 4 or 

(iii) SEQ ID NO 5 or 

(iv) the sequence complementary to each of (i) , (ii) and 
(iii) . 

The invention relates also to a nucleic acid molecule of SEQ 
ID NO 2 or the sequence complementary thereto. 

A nucleic acid molecule according to the invention may be 
characterised in that, in respect of its sequence in at least 
10 successive nucleotides of its nucleotide chain, 
(i) it is identical to a nucleic acid molecule according to 
one of the preceding claims or 
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(ii) it corresponds to a nucleic acid molecule according to 
one of the preceding claims in 9 out of 10 successive 
nucleotides or 

(ill) it corresponds to a nucleic acid molecule according to 
one of the preceding claims in 8 out of 10 successive 
nucleotides or 

(iv) it is at least 90 % homologous to a nucleic acid 

molecule according to one of the preceding claims. 

Such a nucleic acid molecule according to the invention can 
be characterised in that it is from 10 to 250, and preferably 
from 15 to 30, nucleotides long. 

A nucleic acid molecule according to the invention can be 
characterised in that it is single-stranded or double- 
stranded . 

A nucleic acid molecule according to the invention can be 
characterised in that it is present 

(i) as DNA or 

(ii) as RNA corresponding to (i) or 

(iii) as PNA, 

the nucleic acid molecule where appropriate having been 
modified in a manner known per se for analytical detection 
processes, especially those based on hybridisation and/or 
amplification . 

Thus, a nucleic acid molecule according to the invention can 
have been modified in such a manner that up to 20% of the 
nucleotides of at least 10 successive nucleotides of its 
nucleotide chain, especially 1 or 2 nucleotides, have been 
replaced by analogous building blocks known per se as probes 
and/or primers, especially by nucleotides that do not occur 
naturally in bacteria. 
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The nucleic acid molecule according to the invention can also 
have been modified or labelled or additionally modified or 
labelled in such a manner that it comprises, in a manner 
known per se for analytical detection processes, one or more 
radioactive groups, coloured groups, fluorescent groups, 
groups for immobilisation on a solid phase and/or groups for 
an indirect or direct reaction, especially for an enzymatic 
reaction, preferably using antibodies, antigens, enzymes 
and/or substances having an affinity for enzymes or enzyme 
complexes, and/or otherwise modifying or modified groups of 
nucleic-acid-like structure. 

According to a further embodiment, the problem underlying the 
invention is solved by a kit for analytical detection 
processes, especially for the detection of bacteria of the 
Pseudomonas genus, that kit being characterised by one or 
more nucleic acid molecules according to the invention. 

According to a further embodiment, the problem underlying the 
invention is solved by use of one or more nucleic acid 
molecules according to the invention or of a kit according to 
the invention for detection of the presence or absence of 
bacteria belonging to a group of bacteria of the Pseudomonas 
genus . 

The use according to the invention can be characterised in 
that the group of bacteria of the Pseudomonas genus includes 
various strains of Pseudomonas aeruginosa or is made up from 
those strains. 



Such use 
that the 
composed 



according to the invention can be characterised 
group of bacteria of the Pseudomonas genus is 
exclusively of Pseudomonas aeruginosa strains. 



in 



-lo- 



ose according to the invention can also be characterised in 
that nucleic acid hybridisation and/or nucleic acid 
amplification is/are carried out. 



Use according to the invention can also be characterised in 
that, as nucleic acid amplification, a polymerase chain 
reaction is carried out. 



Use according to the invention can also be characterised in 
that the detection is carried out by distinguishing the to- 
be-detected bacteria from not-to-be-detected bacteria on the 
basis of differences in the genomic DNA and/or RNA at at 
least one nucleotide position in the region of a nucleic acid 
molecule according to the invention. 



Use according to the invention can also be characterised in 
that distinguishing is carried out on the basis of 
differences in the region of a nucleic acid molecule of 
SEQ ID NO 1 or of its complementary sequence. 

To detect specific microorganisms by means of nucleic acid 
hybridisation or amplification, organism-specific oligo- 
nucleotides are, therefore, used according to the invention. 
Organism-specific oligonucleotides are nucleic acids, from 10 
to 250 bases (preferably from 15 to 30 bases) long, the base 
sequence of which is characteristic of a specific 
microorganism or a group of microorganisms. When using such 
organism-specific oligonucleotides (for example, as primers 
or probes) with the processes mentioned hereinbefore, 
hybridisation to DNA/amplif ication of DNA can take place, 
under suitable reaction conditions, only when the DNA of the 
microorganisms to be detected in the particular case is 
present . 
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Procaryotic ribosomes comprise three distinct nucleic acid 
components, which are generally known as 5S, 16S and 23S rRNA 
(ribosomal ribonucleic acid) . The genetic information for 
those ribonucleic acids (rDNA) is arranged in the genome 
typically in the form of tandems. The organisation of such a 
unit is 16S-23S-5S, the three genes being separated from one 
another by short hypervariable intergenic regions. The units 
are present in the genome in several copies, it being 
possible for the number of the repeating units to vary in 
different bacteria. The high degree of conservation of the 
DNA sequence in the region of 16S rDNA, 23S rDNA and 5S rDNA 
across the entire kingdom of bacteria allows non-specific 
oligonucleotides to be designed, even without precise 
knowledge of the DNA sequences of the microorganisms to be 
investigated. Such non-specific oligonucleotides are 
characteristic of a relatively large group of microorganisms, 
which are generally pylogenetically related. By using those 
non-specific oligonucleotides it will be possible for the 
person skilled in the art, for example after appropriate 
preliminary tests by means of DNA amplification using PGR, to 
isolate rDNA fragments, for example the 23S/5S intergenic 
region, of any particular microorganism. By DNA sequencing, 
it is then possible to determine the sequence of the 
hypervariable intergenic regions of the microorganism in 
question . 

DNA sequencing of the 23S/5S intergenic region of as large a 
number as possible of to -be -detected bacteria (e.g. of 
various Pseudomonas species) , on the one hand, and subsequent 
comparison of those DNA sequences, on the other hand, allows 
DNA regions to be identified that in the group investigated 
(e.g. all Pseudomonas species) are not changed or only 
insignificantly changed. 
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DNA sequencing of the 23S/5S intergenic region of selected 
not-to-be-detected bacteria (e.g. bacteria that do not belong 
to the Pseudomonas genus), on the one hand, and subsequent 
comparison of those DNA sequences with the sequences of to- 
be-detected bacteria (e.g. various Pseudomonas species), on 
the other hand, allows DNA sequences to be identified that 
are characteristic of the to-be-detected bacteria (e.g. all 
Pseudomonas species) . It is then possible to derive, from 
these DNA sequences, oligonucleotides that can be used as 
primers and/or probes in processes based on nucleic acids, 
with the aim of specifically detecting the group of bacteria 
in question (e.g. all species of the Pseudomonas genus) . 

The DNA sequences described in the present invention for 
detecting bacteria of the Pseudomonas genus, especially 
bacteria of the species Pseudomonas aeruginosa, are based on 
the 23S/5S intergenic region and the directly adjacent region 
of the 23S rDNA. The DNA sequence in that region was 
determined for a large number of bacteria. After exact 
sequence comparisons, organism-specific nucleic acid 
sequences were determined, which can be used for primers 
and/or probes for use in a species-/genus-specif ic detection 
process . 

To detect the group of microorganisms in question, nucleic 
acids, preferably genomic DNA, are firstly released from the 
cells contained in a sample or bacterial culture to be 
investigated. By means of nucleic acid hybridisation, it is 
then possible - using the organism-specific oligonucleotides 
according to the invention as a probe - to directly detect 
organism-specific nucleic acids in the sample to be 
investigated. Various processes known to the person skilled 
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in the art are suitable for that purpose, such as, for 
example, "Southern blot" or "dot blot". 

Preference is given, however, above all on account of the 
relatively high sensitivity, to an indirect detection process 
in which the DNA/RNA sequences sought are firstly amplified 
by means of the above-mentioned processes for amplifying 
nucleic acids, preferably PGR. 

The amplification of DNA/RNA using the processes mentioned 
can be effected by using organism-specific oligonucleotides 
as primers, specific amplification products being formed only 
when DNA/RNA of the to-be-detected microorganism is present. 
The specificity of the detection process can be increased by 
a subsequent detection reaction using organism-specific 
oligonucleotides as probes. For that subsequent detection 
reaction it is also possible to use non-specific oligo- 
nucleotides . 

Alternatively, the nucleic acid amplification can also be 
carried out in the presence of one or more non-specific 
oligonucleotides, so that it is possible that DNA/RNA of 
other, not-to-be-detected microorganisms may also be 
amplified. Such an amplification process is generally less 
specific and should therefore be backed up by a subsequent 
detection reaction using one or more organism-specific 
oligonucleotide ( s ) as probers). 

Various processes by which the amplification products formed 
in the indirect processes can be detected will be known to 
the person skilled in the art. These include, inter alia, 
visualisation by means of gel electrophoresis, the 
hybridisation of probes on immobilised reaction products 
[coupled to nylon or nitrocellulose filters ("Southern 
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blots") or, for example, on beads or microtitre plates] and 
the hybridisation of the reaction products on immobilised 
probes (e.g. "reverse dot blots" or beads or microtitre 
plates coupled with probes) . 



A large number of different variants have been described by 
means of which organism-specific oligonucleotides (for 
example probes and primers) can be labelled or modified for 
the direct or indirect detection processes described. They 
may comprise, for example, radioactive, coloured, fluorescent 
or otherwise modified or modifying groups, for example 
antibodies, antigens, enzymes or other substances having an 
affinity for enzymes or enzyme complexes. Probes and primers 
may be either naturally occurring or synthetically produced 
double-stranded or single-stranded DNA or RNA or modified 
forms of DNA or RNA, such as, for example, PNA (in these 
molecules the sugar units have been replaced by amino acids 
or peptides) . Particular nucleotides or a number of 
nucleotides of the probes or primers may be replaced by 
analogous building blocks (such as, for example, nucleotides 
that do not naturally occur in the target nucleic acid) . In 
the case of the above-mentioned indirect detection processes, 
detection can be carried out also by means of an internally 
labelled amplification product. That can be effected, for 
example, by integrating modified nucleoside triphosphates 
(for example, coupled with digoxygenin or fluorescein) during 
the amplification reaction. 



Suitable organism-specific oligonucleotides according to the 
invention are nucleic acids, preferably from 10 to 250 bases 
and especially from 15 to 30 bases long, that correspond, at 
least in a 10 base long sequence, to Sequences 1 to 5 
mentioned hereinbelow or to their complementary sequences . 
Relatively small differences (1 or 2 bases) in that 10 base 



- 15 - 



long sequence are possible without the specificity mentioned 
in the particular case being lost in amplification and/or 
hybridisation. The person skilled in the art will know that 
in the case of such relatively small differences the reaction 
conditions will need to be altered accordingly; cf., for 
example, T. Maniatis, Molecular Cloning, Editors G. Sambrook 
& E.F. Fritsch, Cold Spring Harbour Laboratory Press, 1989. 

The sequence of Pseudomonas aeruginosa (ATCC 10145) in the 
region of the 23S/5S intergenic region is: 

(Sequence 1 = SEQ ID NO 1)) 

ATAACACCCAAACAATCTGAYGATTGTGTGTTGTAAGGTGAAGTCGACGAACCGAAAGTTCG 
CATGAACCGCAAACACCTTGAAATCACATACCTGAATCCGGATAGACGTAAGCCCAAGCGAA 
CGGATAT 

In addition, the sequence in the region of the 23S/5S 
intergenic region was determined for 6 further strains of the 
species Pseudomonas aeruginosa and for at least one strain of 
each of the following species: Pseudomonas asplenii, 
Pseudomonas citronellos is , Pseudomonas corrugata , Pseudomonas 
fluorescens , Pseudomonas fragi, Pseudomonas mendocina , 
Pseudomonas pseudoalcaligenes , Pseudomonas putida, 
Pseudomonas stutzeri, Pseudomonas syringae . The sequence 
comparisons showed that a number of oligonucleotides derived 
from Sequence 1 are suitable for the selective detection of 
bacteria of the species Pseudomonas aeruginosa. The sequence 
of the region (12-131) is suitable for such organism-specific 
oligonucleotides . 

From Sequence 1 there were derived the following 
oligonucleotides, which are especially suitable as primers 
for PGR (Sequence 3 and 5) and as a probe (Sequence 4). 
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Oligonucleotide Pal (Sequence 2) corresponds to position 
2823-2842 of a 23S rRNA gene of Pseudomonas aeruginosa 
ATCC 10145 [Toschka et al . (1987), Nucleic Acids. Res. 15, 
7182] : 

Oligonucleotide Pal: (Sequence 2 = SEQ ID NO 2) 5'- 
GATAGGCTGGGTGTGTAAGC-3 ' 

Oligonucleotide Pa2 : (Sequence 3 = SEQ ID NO 3) 5'- 
CTTGGGCTTACGTCTATCCG-3 ' 

Oligonucleotide Pa3: (Sequence 4 = SEQ ID NO 4) 5'- 
TTCAGGTATGTGATTTCAAG GTG-3 ' 

Oligonucleotide Pa4 : (Sequence 5 = SEQ ID NO 5) 5'- 
GACGATTGTGTGTTGTAAGGTGA 

Example 1: Detection of bacteria of the species Pseudomonas 
aeruginosa using the polymerase chain reaction 

DNA was isolated by standard processes from pure cultures of 
the bacteria listed in Table 1. Approximately from 10 to 
100 ng of each of those DNA preparations was then used in the 
PGR in the presence of 0.4 of each of oligonucleotide Pal 
and Pa2 or Pa4 and Pa2 , 200 |aM of dNTP's (Boehringer 
Mannheim), 4 mM MgCl2, 16 mM (NH4)2S04, 67 mM Tris/HCl (pH 
8.8), 0.01% Tween 20 and 0.03 U/[il Taq-polymerase 
(Biomaster) . The PGR was carried out in a Perkin-Elmer 9600 
(Pal and Pa2 ) /Biometra TRIO-Thermoblock (Pa4 and Pa2) 
thermocycler using the following thermoprof iles : 

a) amplification using oligonucleotide Pal and Pa2 



- initial denaturing 



95°C 



5 min 
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- 1st amplification (15 cycles) 



94°C 
68°C 
7 2°C 



35 sec 
30 sec 
30 sec 



2nd amplification (20 cycles) 



94°C 
64°C 
72°C 



35 sec 
30 sec 
30 sec 



- final synthesis 



72°C 



5 min 



b) amplification using oligonucleotide Pa4 and Pa2 



- initial denaturing 



95°C 



5 min 



- amplification (35 cycles) 



95°C 
62°C 
72°C 



30 sec 
30 sec 
20 sec 



- final synthesis 



72°C 



5 min 



After the end of the PGR reaction, the amplification products 
were separated by means of agarose gel electrophoresis and 
visualised by staining with ethidium bromide. The expected 
products having a length of 191 bp/102 bp were observed only 
in those cases in which DNA of strains of the species 
Pseudomonas aeruginosa was present (compare Table 1) , but not 
in the presence of DNA of other tested bacteria. After the 
end of the run, the DNA contained in the gels was transferred 
by standard methods to nylon filters and hybridised with the 
oligonucleotide Pa3 (Sequence 4) biotinylated at the 5' 
terminus, in order to check the specificity. Hybridisation 
was effected in 5 x SSC, 2 % blocking reagent, 0.1 % lauryl 
sarcosine, 0.02 % SOS and 5 pmol/ml of probe for 4 hours at 
48°C. Washing was carried out in 2 x SSC, 0.1 % SOS for 2 x 
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IS minutes at room temperature and in 2 x SSC, 0.1 % SDS for 
1 X 15 minutes at 48 °C. Detection was carried out according 
to standard methods using alkaline phosphatase conjugates 
(Extravidin, SIGMA, # E-2636) in the presence of 5-bromo-4- 
chloro-3-indolyl phosphate and 4-nitro-blue tetrazolium 
chloride (Boehringer Mannheim) . 

A band was observed on the filters only in those cases in 
which a band had previously been visible on the agarose gel 
(see Table 1) . Thus, the presence of all the 86 tested 
Pseudomonas aeruginosa strains was detected by PGR and by 
hybridisation. In contrast, none of the tested bacterial 
strains not belonging to that species was detected using this 
system . 

Table 1 : Results of PGR amplification using the oligo- 
nucleotides Pal/Pa2 (SEQ ID NO 2 and SEQ ID NO 3) and Pa4/Pa2 
(SEQ ID NO 5 and SEQ ID NO 3) and subsequent hybridisation 
using the oligonucleotide Pa3 (SEQ ID NO 4) . 



Species 


Oesigna'klon of st:ra±n 


Pal/Pa2 


Pa4/Pa2 


Pseudomonas aeruginosa 


ATCC 9027 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 10145 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 14886 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 15522 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 15691 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 15692 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 21472 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 21776 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 33350 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 33361 


+ 


+ 


Pseudomonas aeruginosa 


ATCC 33818 


+ 


4- 


Pseudomonas aeruginosa 


ATCC 33988 


+ 


+ 


Pseudomonas aeruginosa 


LMG 8029 


+ 


+ 


Pseudomonas aeruginosa 


DSM 288 


+ 


+ 


Pseudomonas aeruginosa 


DSM 939 


+ 


+ 


Pseudomonas aeruginosa 


DSM 1117 


+ 


+ 


Pseudomonas aeruginosa 


DSM 1253 


+ 


+ 


Pseudomonas aeruginosa 


DSM 1299 


+ 


+ 


Pseudomonas aeruginosa 


BC 682 


+ 


+ 


Pseudomonas aeruginosa 


BC 4283 


+ 


+ 


Pseudomonas aeruginosa 


BC 4880 


+ 


+ 
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+ 
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Pseudojnonas aeruginosa 
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+ 


+ 


Pseudomonas aeruginosa 


BC 7058 


+ 


+ 


Pseudomonas aeruginosa 


BC 7059 


+ 


+ 


Pseudomonas aeruginosa 


BC 7060 


+ 


+ 


Pseudomonas aeruginosa 


BC 7061 


+ 


+ 


Pseudomonas aeruginosa 


BC 7062 


+ 


+ 
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EnteTobacter aerogenes 


DSM 30053 


_ 


n.p. 


Escherichia coli 


ATCC 87 39 




n.p. 


Escherichia hermanii 


DSM 4560 




n.p. 


Klebsiella pneumoniae 


BC 5362 




n.p. 


Klebsiella terrigena 


BC 4700 




n.p. 


Proteus vulgaris 


DSM 2024 




n.p. 


Providencia stuartii 


BC 5950 




n.p. 


Salmonella Anatum 


BC 2284 




n.p. 



BC: BioteCon strain collection; n.p.: not performed. 
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Pa'tent claims 

1. Nucleic acid molecule obtainable by starting from a 
plurality of strains belonging to, on the one hand, a to-be- 
detected group of bacteria of the Pseudomonas genus and, on 
the other hand, not-to-be-detected bacteria, 

(a) isolating, in a manner known per se, genomic DNA from a 
strain of the mentioned bacteria {first strain) , 

(b) amplifying, in a manner known per se, the 23S/5S 
intergenic region, optionally together with the directly 
adjacent 23S region and/or the directly adjacent 5S 
region, and obtaining the amplification product (first 
amplification product), 

(c) in accordance with steps (a) and (b) in each case, 
isolating genomic DNA using a second, third, . . . and/or 
n^"^ strain of the mentioned bacteria, amplifying the 
23S/5S intergenic region, optionally together with the 
directly adjacent 23S region and/or the directly adjacent 
5S region, and obtaining the amplification product 
{second, third, . . . n^^ amplification product), 

(d) determining, in a manner known per se, the DNA sequence 
of amplification products obtained according to (b) and 
(c) , and comparing the DNA sequence of the amplification 
product according to (b) with the DNA sequence of one or 
more amplification products according to {c) , and 

{e) obtaining, as a primer or probe, in a manner known per 

se, a nucleic acid molecule by means of which the to-be- 
detected group of bacteria of the Pseudomonas genus can 
be distinguished from not-to-be-detected bacteria, on the 
basis of differences at at least one nucleotide position 
in the sequence region of the nucleic acid molecule. 

2. Nucleic acid molecule according to claim 1, obtainable by 
starting from strains belonging to, on the one hand, to-be- 
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detected bacteria of the Pseudomonas genus and, on the other 
hand, not-to-be-detected bacteria of a genus (genera) other 
than Pseudomonas . 

3. Nucleic acid molecule obtainable by starting from a 
plurality of strains belonging to a to-be-detected group and 
a not-to-be-detected group of bacteria of the Pseudomonas 
genus , 

(a) isolating, in a manner known per se, genomic DNA from a 
Pseudomonas strain of those groups (first strain) , 

(b) amplifying, in a manner known per se, the 23S/5S 
intergenic region, optionally together with the directly 
adjacent 23S region and/or the directly adjacent 5S 
region, and obtaining the amplification product (first 
amplification product) , 

(c) in accordance with steps (a) and (b) in each case, 
isolating genomic DNA using a second, third, . . . and/or 
n^^ Pseudomonas strain of those groups, amplifying the 
23S/5S intergenic region, optionally together with the 
directly adjacent 23S region and/or the directly adjacent 
5S region, and obtaining the amplification product 
(second, third, . . . n^"^ amplification product) , 

(d) determining, in a manner known per se, the DNA sequence 
of amplification products obtained according to (b) and 
(c) , and comparing the DNA sequence of the amplification 
product according to (b) with the DNA sequence of one or 
more amplification products according to (c) , and 

(e) obtaining, as a primer or probe, in a manner known per 
se, a nucleic acid molecule by means of which the to-be- 
detected group of bacteria of the Pseudomonas genus can 
be distinguished from the not-to-be-detected group of 
bacteria of the Pseudomonas genus on the basis of 
differences at at least one nucleotide position in the 
sequence region of the nucleic acid molecule. 
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4. Nucleic acid molecule according to claim 1 or 3, 
obtainable by starting from strains belonging to a to-be- 
detected group of bacteria of the species Pseudomonas 
aeruginosa and a not-to-be-detected group of bacteria of 
other species . 



5. Nucleic acid molecule, especially according to one of the 
preceding claims, of SEQ ID NO 1 or the sequence 
complementary thereto. 



6. Nucleic acid molecule having a shortened sequence compared 
with a nucleic acid molecule according to claim 5, namely the 
sequence of the region or in the region of the nucleotide 
positions 12 to 131. 



7 . Nucleic acid molecule having a shortened sequence compared 
with a nucleic acid molecule according to claim 5, namely 

(i) SEQ ID NO 3 or 

(ii) SEQ ID NO 4 or 

(iii) SEQ ID NO 5 or 

(iv) the sequence complementary to each of (i) , (ii) and 
(iii) . 



8 . Nucleic acid molecule of SEQ ID NO 2 or the sequence 
complementary thereto. 

9. Nucleic acid molecule characterised in that, in respect of 
its sequence in at least 10 successive nucleotides of its 
nucleotide chain, 

(i) it is identical to a nucleic acid molecule according to 
one of the preceding claims or 
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(ii) it corresponds to a nucleic acid molecule according to 
one of the preceding claims in 9 out of 10 successive 
nucleotides or 

(iii) it corresponds to a nucleic acid molecule according to 
one of the preceding claims in 8 out of 10 successive 
nucleotides or 

(iv) it is at least 90 % homologous to a nucleic acid 
molecule according to one of the preceding claims . 



10, Nucleic acid molecule according to claim 9, characterised 
in that it is from 10 to 250, and preferably from 15 to 30, 
nucleotides long. 



11. Nucleic acid molecule according to one of the preceding 
claims, characterised in that it is single-stranded or 
double-stranded . 



12 . Nucleic acid molecule according to one of the preceding 
claims, characterised in that it is present 

(i) as DNA or 

(ii) as RNA corresponding to (i) or 

(iii) as PNA, 

the nucleic acid molecule where appropriate having been 
modified in a manner known per se for analytical detection 
processes, especially those based on hybridisation and/or 
amplification . 



13. Nucleic acid molecule according to claim 12, 
characterised in that the nucleic acid molecule has been 
modified in such a manner that up to 20 % of the nucleotides 
of at least 10 successive nucleotides of its nucleotide 
chain, especially 1 or 2 nucleotides, have been replaced by 
analogous building blocks known per se as probes and/or 
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primers, especially by nucleotides that do not occur 
naturally in bacteria. 



14. Nucleic acid molecule according to claim 12 or 13, 
characterised in that the nucleic acid molecule has been 
modified or labelled or additionally modified or labelled in 
such a manner that it comprises, in a manner known per se for 
analytical detection processes, one or more radioactive 
groups, coloured groups, fluorescent groups, groups for 
immobilisation on a solid phase and/or groups for an indirect 
or direct reaction, especially for an enzymatic reaction, 
preferably using antibodies, antigens, enzymes and/or 
substances having an affinity; for enzymes or enzyme 
complexes, and/or otherwise modifying or modified groups of 
nucleic-acid-like structure. 



15. One or more nucleic acid molecules according to one of 
the preceding claims in the presence of optional auxiliary 
substances and in the form of a kit for analytical detection 
processes, especially for the detection of bacteria of the 
Pseudomonas genus. 



16. Use of one or more nucleic acid molecules according to 
one of claims 1 to 14 or in the form of a kit according to 
claim 15 for detection of the presence or absence of bacteria 
belonging to a group of bacteria of the Pseudomonas genus. 



17 . Use according to 
group of bacteria of 
strains of Pseudomon 
strains . 



claim 16, characte 
the Pseudomonas ge 
as aeruginosa or is 



rised in that the 
nus includes various 
made up from those 
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18. Use accord 
group of bacte 
exclusively of 



ing to claim 1 
ria of the Pse 
Pseudomonas a 



If characteris 
udomonas genus 
eruginosa stra 



ed in that the 

is composed 
ins . 



19. Use according to one of claims 16 to 18, characterised in 
that nucleic acid hybridisation and/or nucleic acid 
amplification is/are carried out. 



20. Use according to claim 19, characterised in that, as 
nucleic acid amplification, a polymerase chain reaction is 
carried out . 



21. Use according to one of claims 16 to 20, characterised in 

that the detection is carried out by distinguishing the to- 
be-detected bacteria from not-to-be-detected bacteria on the 
basis of differences in the genomic DNA and/or RNA at at 
least one nucleotide position in the region of a nucleic acid 
molecule according to one of claims 1 to 14. 



22. Use according to claim 21, characterised in that 
distinguishing is carried out on the basis of differences in 
the region of a nucleic acid molecule according to claim 5. 
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Abs -tract 

The present invention relates to a nucleic acid molecule or 
molecules and to a process for the detection of bacteria of 
the Pseudomonas genus, especially Pseudomonas aeruginosa. The 
invention relates also to a test kit or kits for carrying out 
the said detection processes. 



FORM 1-10.1 



l-'5 



Appr^wd tar US' ilwougn 9/30/94 QMS 065 1-003: 
Paitnt and Tra4qm|ini Onto*: U.S. OEPAMTMEKT OP Commerce 



U.S. 



one* 



DECLARATION FOR 
UTILITY OR DESIGN 
PATENT APPLICATION 



□ 



Dedaratian OR ^ Dedamiion 



Subrnined 
with Initial Filing 



Submineti after 
Initial Filing 



Attorney OecMt NuW 2727-102 



Fint Namad Invtnu f 



COHi 'LETE IF KHOf*TI_ 



Application Number 



Filing Data 



Gnsup Ait Unit 



Examiner Name 



As a Baw wamaa mvaalar. I h«r«0f daclara OtaC 

My lauMMoa. poal «<ltoa aMaaa. ana oBcaniMp ara ai *«aia4 Mo» Man » iif nama. 



I HI I 1 1 an 
M>OB) prvta 



v««artginat MM ana wt* 
MAMd nwRir pfi<fi It oapr^ 



(X entgr an* nama n kMaa biiBi») or an 
tM4 iQr ttr\a\ a patani n MOugftl on a«a in»aw ^ n 



"Amino Acid Sequences and Method for 
Bacteries from the Type Genus 



isolating 



Pseudoi lonas 



■9m (saotaauan 01 w(«ctt 

O ti aflaMil haraM 

OR 

Pr| >aiMa0on(M««D(VYYYV] 



09/09/1998 



u urn ad Slalai A**fccaao<t NumBar or ^CT innnooex*! 



(USSN 09/508,2 38) 
?CT/EP98/0S738 | 



am waa wnandad an (MM/OO/mi 



I titmtf lUla tial I (wva n ^t i mta and 
3fiiaf Hifnani soao^^caUy ^lac^d ta lacKM. 



I aewmxcdga Dta duty la dii 



uiwaniand Vta aeni«nu el Wa Mo«a MntfM aeeefciten. indudmC M CUMfn*, *s jmanoca by iny 

Titta 37 Coda e< Fadacal Raguiiueni. Sl.St 



I nivmaDivt wncn n maientl la oaianUMity u daAnad ui 



I fmr^ own l»wen pnony banama imMr noa )S. UnMad Suiaa Ceaa $1 1* (amd) cr 
a>««cal*. or {3S« («f ol any PCT intemaaenal awaMn Bticn oavgnaied ai lau( ona 
MHow and naw aiw almai m batoir, ay aiaeung ba<. any M>«<gn aoo>e*Mn lor oaianl 
aooiicaoon hamng a lUmq aaia MIeta <hBl of tua aiw mjw on iMcn ononrr i» OaMiiad. 



Pnor ^oralgn AaDll«a«o« 
NuffibantI 



197 39 611.9 



Country 



Germany ( D£ ) 



Feralqn minj 0«<i 
(MMrt>0/TTYY) 



09/09/199 



I AddiUwial torai^n lecicahBn numoan aro kilad on a luoatantamal onomy sna«< aitacnad 



. I 1.1. —I. II I " 

I haraey aawn ««a Mmam iMar T\M 33. Umttd Suiai Cooa llXai el any unlad Suiai prbn««anal apptcaaonisi kiiad oaipo 



Applleallon Numteit*) 



Filing Data (MM/OOrTYYY) 



auKMi Hdur atawmaAC fta* Wm i* aaamaiaO la tau * rvun Is nw ^ ata Tlma •« vary 
Uw anwnl of •<*« y«u am laqwad la como*aia m Oirm tneuM ba lani M Wa Clu«( inlont 
0OMaTSeN0rEESORCQMI>LET£0roi)MSTOT>4l$AO0RESS SEND TO Attulani 



Cornelia Berghof 



I 



09/508,238 



am and )Dml hMMV <» piww 
anflflad ' 



nani«i aia xiad 



(if IDDHCMla) 



$34 J 61 o< any <0<«gn appieaiienit) ler paiant er maaniori 
muijify dinar man V«a UA>iad Staiaa el Amna. uiiad 
inoonto''* oeruAeaia, or al any PCT mian<«uonai 



^fiortfy 
Net Clalmatf 



□ 
□ 
□ 
□ 
□ 
□ 



Cartlflad Copy Anaenad? 
YES MO 



□ 
□ 
□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 
□ 
□ 



appUcalion Aumeer^ 
ar» li«l«4 on • 
supplarnaniai prtoniy 
ahMt attactietf n«rtto. 



0« landinQ i 



upon »t« naaoa o< ll«a Mdmawai cat* A"T<:r 
OMqb*. Pliant and TiadaKtam Qthm. Watntn^iv 
Canuniuonaf Her Paianti. WaiWnqian. OC 7021 ■ 



!00/200"d 805£# 



"aanvs 5 snaiaoa 



Express Mail No. EK052278585US 




Typa ■ Dtws tign (• ) mild* tnis 00* -» )^ [ 



DECLARATION 



I rmtm r t aam asnadi w«««r TiOa M. Uruiad Suiu Com {ISO 0> antr wnxM $i«iM 
4ai4««ene gta uhm SUMS of AiManM. MM Mw ■'«. •uolar m rw hi cud imttor of Mcfi 
pntf unM4 Sum or PCT IniamaDorui •odcsieri m in« m«Miw i^i w ^j a o or bm Kr)i Mmgnt h 
tcn ^ 'tCf Wtm amy n OtiOOM «lem«aon larueri « nmanat la 0*i«Mwoa(y M^naa •> T« i 



U.S. P^rf nt Application 
Number 



PCT Parvm 

NumMr 



r~) AdeliiieAti U S. or PCT mwrnauenii teoiiciven Mui«(mh« M OiaO twi a i 



l«07ll). or {0«j<C|:o( «ny OCT ii^i xu um. ■oxoa 
' or ami t«s aecaeaovt ■ net omCMmm m : 
1^ ri«*34, UMHM SHIM Com {it; I 
17. Cod* ^ f MarM taQiMOm }i M 



Ai ■ namaa «iv«nMr. I nara»if ■eumi Pa mioMing jnemayt*) *n«er •OanUa) < 



l~l Fim«N»m»| 

UJ I 

LJ LiM Jflomariii inq/or agamisi Atmt and ragrtnsuen numear I 



Mama 



Joseph C. Sullivan 
Gerald Levy 



A«9t(iraoaii 

Numft»f 




Ronald R 
Ronald E 
John F. 
Richard 



Santucci 
Brown. 
Sulbin 
J. Danyko 



Q Aoaitiqnai anamaytsi ana/of age<ii(3) named on a suopiefnantai sncei atiacnoa 



Piaaaa stfaci *u oanasponaanca 10 

Nam* Ronald R. Santucci 
AddfeaaT gjrj^'^gV' Hardin, KiBB„A-,§gj3Ch, LLP 



City I ia@MZg£u:k> Instate 



Counw |U .S « A. 



iTeieonone 1212-687-6000 



I ne<«9r oeeiara tnai aii aiaiamenu mio« nertm er mr omty uvMMoogo ma amj uui <ii 
M ma: and runner cnat vicia itaien^ti •vefi maoa win m «ii0i««oea mai miiiu laua 
imcnjorinacK. w aom. uAQ*' Sacuon 1001 el rma It o< na Unnao Suiai Coe* avti lutfi 

'>"» JBgl'SJIrOO Of »r«v palgwl iiHuga wi»f<w»> 



Name of Sjole Of f^tlnventorl 




A Deliuon 



MiMia 




Famlty 


uituat 







■aaltfanca: Clly 



Poai Omca AOdraaa 



Poat Omea AOdraaa 



Germa ly 



Rhodelaenderweg 85, 



Berlin 



SUla 



D-12355 



Coufllry 



^ Additignai mveniof? are being named on supolgmenial sheeKa ) anacred 



(Oeciaration (or Utility or Design Patem Applicalic 



Page 2 



Parent Pauni Numoar 

<1f aeolicablf 



Cuslomar , 
Nuitioar ' 



3 



28,988 

23^80 



33.672 



OR □ 



>1Y 



ZIP I UBiU^ 



Fax |212<-682-3464 



suiacnenu nvaoa en miemvanQn ana pmci wa oanatao to 
itaien emj ano ma hka w maoa ara pumtw* Of Via or 
■ Mtut raiM (Uivmam* nwrr panoaiwza v«a >aM<ft 



I i.as Oe«n fii«< for this unvKjnM inventor 



SuHIa 



26. April 2MQ 



cnuanamp cjerman 



Germany 



ApO«ca"< 

I Auino'iiy 



I nereto 



n (PTO/SB/Ol) 11-10.1 1-^age 2 of -J 



296£S9 68 6f+ 00 = 21 000Z.WH-9T 



DECLARATION 



Hamm of Addltipnal Joint Inventor. If any: 



AOOITIONAL INVENTOR(S) 
Supplamanut Shaat 



AJLexander 



SignatMi« 



i<iM>« 



Gcisch 



cjir 



auu 



Country 



C iermany 



Steegerstr. 71, 



Offlc* Addmi 



Berlin 



"•p-13359 



Germany 



A« pi leant 
AuWortly 



Nam* of Additional joint Inventor, if any 



j r~l ApeiHi )n hM Daen (iteo tor tnn unaiqnpd iny^nier 



jilffli 



inmit 



funUf 



E raeuer 



SuRIi 

It.a Jr 





^ — 



Data 



01, 



Berlia- 



Suta 



Country 



G ermany 



POM Offlea Adtfraaa 



Residenzstr. 100, 



^oat Olllea Addraaa 



o»ir Berlin *«»"| zipp-13409 « 

__Nam«^r^aoij^najT^^i^nvantor. ir any'~^"~ |~~^^T'^^ 
Cords. IlHutl* 11^7 ^< 



C nuntrgr 



Germany 



Av^ueant 
AutlwMlty 



in na> Ottun tiiod ror inia un»igne4 invvnior 



G coenewald 



DMa 



Haaioanca; 

Crty 



B^erlip 



Suta 



Country 



G srmany 



CltttanaMfSl SCIIian 



PoaC 0ni«4 A4«r««a 



Elberf eider Str. 12, 



POM Oniea Addraaa 



cny 

in 



Berlin 



Stata 



»p D-105SS 



I :aufltry 



Germany 



Apptteam 
AuvwiRty 



A peiil on ha» t»Mn ftlqa lOf tr»ia unai^naa iftvonior 



Miodia 




Pamlly 


Initial 




Nam* 



w JJaora- 



a.a. Jf- 



l n« wt a i*a 
SlQnaiuf* 



RatManca: 

cirr 



Berlin .\), 



Suia 



CountiY 



0*ia 



( renaany 



"tSijaman 



f^l Oflica A4Mr«aa 



Neue Kantstr. 9, 



Poal Qfflea Add mi 



Berlin 



Suia 



Zip 



D-14057 



C>un(nr 



Germany 



AiiWioMy 



eg Additionai myfentors are oemg named on suooiemgntai sfteeti! ) anaened fteyeio 



3 4 

(Oeclaration for Utility or Design Patent Application (PTO/SB/01) [1-10.1]— cage ^ of . 



eoo/^oo'd eose# 



Abs. :. BIOTECON; 



O 



O 



0331 23 00 260; 26-Apn-OO 12:14; 



Seite 5/6 



OECURATION 




aw 



3 



j,;ge»ttigay' 



1 



[ 



an 



i 



133 



0MI 



$OQ/SOO'a 80SCS 



United States Patent & Trademark Office 

Office of Initial Patent Examination — Scanning Division 




Application deficiencies were found during scanning: 



□ Page(s)_ 
for scanning. 



of 



(Document title) 



were not present 



□ Page(s)_ 
for scanning. 



of 



(Document title) 



were not present 



Scanned copy is best available. ()\/ VVdXld ^'A^d^'lV^^ ^ 



I 1 



a ft. 



